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h i g h l i g h t s
• We estimate global extreme poverty rates for children, adults and the elderly.
• With a per capita approach, child rates are much higher than those for adults and the elderly.
• With an adult equivalent approach, global rates are a fraction of earlier estimates.
• Differences between age groups are much smaller with an adult equivalent approach.
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a b s t r a c t
Chen and Ravallion’s estimates of global extreme poverty rates are well known. This note, by considering
how these rates vary by age group, reaches two important andpolicy relevant conclusions and emphasizes
a central avenue for future research. The first is that child extreme poverty rates are 50% higher than
adult ones and almost twice those of the elderly. This result depends on assuming that all individuals
in a household have the same resource needs and no economies of scale exist, as in the World Bank
standard approach. Conversely, if conservative estimates of economies of scale and individual discount
factors are adopted, global extreme poverty rates and the child–adult gap are much smaller than the
Chen and Ravallion estimates. These findings highlight the policy importance of research efforts towards
understanding how needs vary within a household and with its size.
© 2013 The Authors. Published by Elsevier B.V. Open access under CC BY license. nAccording to the latest,widely disseminated, estimates of global
poverty by the World Bank,2 in 2008, 22% of the population
in developing countries lives with less than $1.25 a day in
purchasing power parity terms, representing 2.5 billion individuals
in extreme poverty. This is an important benchmark of global
progress in pursuing the first Millennium Development Goal of
halving extreme poverty by 2015.
∗ Corresponding author. Tel.: +1 418 656 2131x2756; fax: +1 418 656 7798.
E-mail addresses: jcoc@ecn.ulaval.ca, john_cockburn@hotmail.com
(J. Cockburn).
1 PEP is funded by the Department for International Development (DFID) of the
United Kingdom (or UK Aid) and the International Development Research Centre
(IDRC) of Canada.
2 ‘‘World Bank sees progress against extreme poverty, but flags vulnerabilities’’,
press release, The World Bank, February 29, 2012, http://go.worldbank.org/
2MU9XBWGX0.
0165-1765© 2013 The Authors. Published by Elsevier B.V.
http://dx.doi.org/10.1016/j.econlet.2013.05.006
Open access under CC BY liceThese figures are not broken down by age or sex, which would
be less of a concern if the poverty rates did not differ. Yet it is often
noted, for example, that rates of poverty among children are sub-
stantially higher given that poor households tend to have a higher
share of children than non-poor households in developing coun-
tries. Poverty rates for females and the elderly are also important
preoccupations.
Using a fairly novel database – the Global Income Distribution
Dynamics (GIDD) dataset3 – that collects and standardizes
household survey data from 121 countries, representing 90% of
the world population, we set out to break down global poverty
estimates by age and sex. This database has the advantage of being
roughly compatiblewith the global poverty estimates generated by
theWorld Bank,while providing information onhousehold age/sex
composition, income/consumption and a few other important
household characteristics (e.g. education of the household head)
3 For documentation for the GIDD and its applications see www.worldbank.org/
prospects/gidd.
se. 
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Poverty rates in developing countries by age group ($1.25 a day, PPP).
Regions Age
groups
Per
capita
OECD
scale
Root square
scale
Calorie
intake scale
Developing
countries
All 31.4 4.9 3.0 13.0
0–17 38.5 5.7 3.5 15.3
0–5 41.5 5.7 3.6 14.2
6–11 41.5 6.3 4.1 17.3
12–17 30.8 5.1 2.8 13.4
18–64 27.1 4.3 2.6 11.5
65 and up 22.0 4.6 3.0 10.4
Sub-Saharan
Africa
All 54.6 22.6 15.0 36.3
0–17 59.7 23.4 15.5 38.3
0–5 59.0 22.3 15.4 35.0
6–11 62.7 24.5 16.6 41.1
12–17 55.8 23.1 14.2 37.2
18–64 50.1 21.9 14.4 34.4
65 and up 47.9 23.3 16.0 34.8
necessary for calculating and analyzing poverty at the individual
level.
This enterprise immediately confronts two important method-
ological challenges neatly summarized by Ferreira and Ravallion
(2008, p. 4).
First, we ignore intra-household inequality. Following common
practice, such inequality is simply assumed away from our
computations. Secondly, even if one is forced to use a single in-
dicator for each household, it is not clear that the per capita defini-
tion is the most appropriate. There are differences in needs across
age groups (and possibly genders), and there may well be certain
fixed costs or ‘‘household public goods’’ that generate economies
of scale in consumption at the household level.4 Both of these
considerations have led many analysts to use some measure of
‘‘equivalent income’’ as their welfare indicator for each household.
However, these variables turn out to be quite sensitive to the dif-
ferent assumptions made in identifying specific equivalence scales
from observed demand behavior, and there is no agreement on
which particular scale should be used.5 There is likely to be more
agreement, in fact, with the statement that different scales may
be appropriate for different settings (such as, say, South Korea
and Togo). All this implies that seeking to introduce sensitivity
to household size and composition in the context of international
comparisons is, given the present state of knowledge, likely to con-
tribute to less, not more, clarity.
To decompose global poverty figures by age and sex, we first
follow Ferreira and Ravallion by basing our analysis on per capita
income/consumption values ignoring intra-household allocation
and differences in household size/composition. Only 73 of the
surveys in the GIDD database contain sufficient data for individual
level analysis. All data are expressed for the year 2000. On this basis
we obtain the results in the ‘‘Per capita’’ column of Table 1 (wewill
come back to the other columns further on).
This per capita analysis highlights the following conclusions.
The overall poverty rate (31.4%) for 2000 is very similar to the rate
obtained by Chen and Ravallion (2010) for 2002 (30.5%).6 If we
are to believe the per capita approach, stark differences emerge
between different age groups. In particular young children (aged
0–11) have an average poverty rate that is a full ten percentage
points higher, whereas the elderly are almost ten percentage
points less likely than the full population to live in extreme
poverty. The child–adult and child–elderly gaps are enormous,
4 See Lanjouw and Ravallion (1995).
5 See Coulter et al. (1992).
6 Recall that the GIDD database is for the year 2000.amounting to 14.4% and 19.5% points, respectively. These gaps are
found in all regions of the developing world except the Middle
East and North Africa where child poverty rates are lowest.7 These
findings should be a major concern given the particularly grave
consequences of extremepoverty on children in terms ofmortality,
morbidity, malnutrition, physical development, psychological
health and education. These consequences in turn compromise the
long-term growth prospects of the countries in which they live.
Yet, as noted in the Ferreira and Ravallion citation above, there
is a serious difficulty in using per capita income/consumption
levels in that it assumes that needs do not differ by age and sex, and
that households have no economies of scale in consumption. The
poverty line is thus anchored by the caloric needs of an ‘‘average’’
household member, i.e. roughly 2100 calories per day.8 Can we
not assume that children require less consumption than adults,
especially where food often represents more than half of total
household consumption9? Is it realistic to assume that a male
with four children needs a consumption level five times higher
than that of the same male living alone? Can we not assume
that the larger household will have at least some public (shared)
goods such as housing and furniture? To the extent that there
are scale economies and household members with lesser needs
than the reference ‘‘average’’ member, a per capita approach will
overestimate poverty rates. As children tend to live in larger
households and in households with a greater share of children,
child poverty rates will be particularly overestimated. Thus, is the
adult–child poverty gap observed above simply the reflection of
poor methodological choices?
To explore this possibility, and to address Ferreira and Raval-
lion’s concern with the sensitivity of results to the choice of equiv-
alence scales, we explore a variety of equivalence scales to obtain
a range of possibilities: the OECD scale, the square root scale and
the FAO/WHO scale. To compare thesewidely used approaches, we
adopt the following general form for the equivalence scale:
Neq =

1+
na
i=1
αi +
nc
j=1
γj
θ
(1)
where Neq is the number of average member equivalents in the
household,αi is the discount factor for adult i (excluding the house-
hold head), γj is the discount factor for child j, na is the number of
adults (excluding the head), nc is the number of children and θ is
the economies of scale factor (θ = 1 implying no economies of
scale and θ = 0 implying total economies of scale). Using this for-
mulation, we can express the three popular equivalence scales as
follows:
OECD: The adult and child discount factors are 0.5 and 0.3
respectively, but there is no economies of scale factor (αi = 0.5,
γj = 0.3 and θ = 1):
• Neq = 1+ 0.5 (na − 1)+ 0.3nc . (2)
Square root: No discount factors, but an economies of scale factor
of 0.5 (αi = γj = 1 and θ = 0.5):
• Neq = (na + nc)0,5 . (3)
7 Regional rates are only shown for Sub-Saharan Africa.
8 ‘‘In 80% of cases, some version of the ‘‘cost of basic needs’’ method has been
used. By this method, the food component of the poverty line is the expenditure
needed to reach a food bundle, specific to each country (or each region) that yields
a stipulated food energy requirement (a common figure is 2100 calories per person
per day). To this is added an allowance for non-food spending, which is typically
obtained by studying the non-food spending of people whose food spending (or
sometimes total spending) is near the food poverty line’’ (Ravallion et al., 2008).
9 In the 14 countries of our database that contain data on food shares, the average
is 57%.
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FAO/OMS: discount factors given by the ratio of each individual’s
caloric needs (yi, yj) – based on age and sex – to those (2100
calories) of the ‘‘average’’ householdmember onwhich the poverty
line is based (yref ) and an economies of scale factor estimated
through the Engel curve approach of 0.78 (αi = yi/yref , γj = yj/yref
and θ = 0.7810):
• Neq =
1+
na−1
i=1
yi +
nc
j=1
yj
yref

0.78
. (4)
These are the results presented in the rightmost three columns of
Table 1.
Regardless of the equivalence scale chosen, we obtain the
same two principal conclusions. First, when equivalence scales
are introduced, overall poverty rates are far lower than the Fer-
reira–Ravallion estimates. Indeed, we go from a situation where
over 30% of the developing country population is poor, to between
3% and 13%. In Sub-Saharan Africa, the region with the highest rate
of extreme poverty in the World, rates fall from 55% to between
15% and 36%. Second, the child–adult poverty gap falls more than
proportionately when equivalence scales are used. This is natural
as children tend to live in households withmore (discounted) chil-
dren and larger household size (economies of scale). While some
may argue that the OECD and square root scales are more appli-
cable to developed economies, the FAO/OMS scale – with discount
factors based on relative caloric needs and a conservative estimate
of the economies of scale – seems eminently applicable to devel-
oping economies where food routinely represents more than half
of the budget of poor households.
The two figures above lookmore generally at overall headcount
estimates and the child–adult difference over a range of values for
γ and θ , assuming α = 1 (see Figs. 1 and 2).
Point B corresponds to the per capita estimates, whereas point
C represents the square root approach. The FAO/OMS approach
can be read for θ = 0.78 and with discount factors that vary
on an individual basis. Poverty rates drop dramatically with even
moderate economies of scale, given that poor households tend to
10 This is the most conservative of our estimates for this factor, corresponding to
the factor estimated for the second-richest quintile. For the subsequent quintiles,
the estimated economies of scale were 0.65, 0.49 and 0.42, respectively.Fig. 2. Child–adult differences.
be quite large, and more moderately according to the choice of
child discount factor, especially in the presence of economies of
scale. The difference between child and adult headcount indices
falls quickly with economies of scale, even becoming negative, as
children tend to live in larger households than adults on average.
We draw the following general conclusions. First, substantial
effort should be devoted to better understanding how needs vary
between individuals and with household size in order to better
understand whether these needs are satisfied or not. Our analysis
show that our estimates of global poverty rates, and thus of the
number of individuals living in extreme poverty, as well as the
child–adult poverty gap can vary dramatically as a result.
Second, if the per capita approach used by Chen and Ravallion
is to be believed – i.e. all individuals have the same resource needs
and no economies of scale exist – the developing world is faced
with a dramatic problem of child poverty. Given the vulnerability
of children and the importance of their human capital for the future
of any nation, the fact that children have a 50% greater chance of
being in poverty than the adult population (41.5% versus 27.1%)
certainly merits greater attention.
Third, in contrast, if the equivalence scale approach is accepted
with the parameter values adopted here – notably the FAO/OMS
scale thatwe argue to bemost relevant to developing countries and
conservative in its estimates of economies of scale – the message
is much more optimistic, with the scale of extreme poverty and
the child–adult poverty gaps both dramatically lower. This would
imply that the figures calculated by Chen and Ravallion (2010) are
substantially overestimated.
References
Chen, S., Ravallion, M., 2010. The developing world is poorer than we thought,
but no less successful in the fight against poverty. The Quarterly Journal of
Economics 125, 1577–1625.
Coulter, F., Cowell, F., Jenkins, S., 1992. Differences in needs and assessment of
income distributions. Bulletin of Economic Research 44, 77–124.
Ferreira, F., Ravallion, M., 2008. Global poverty and inequality: a review of the
evidence. Policy Research Working Paper 4623. World Bank, Washington DC.
Lanjouw, P., Ravallion, M., 1995. Poverty and household size. The Economic Journal
105, 1415–1434.
Ravallion, Martin, Chen, Shaohua, Prem, Sangraula, 2008. Dollar a day revisited.
Policy Research Working Paper 4620. World Bank, Washington DC.
